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UNITED STATES

PATENT OFFICE.

FRANK MANSFIELD, OF NEW YORK, N. Y

ELECTRIC RAILWAY.

SPECIFICATION forming part of Letters Patent No, :47_8,346, dated July 5, 1892,
v Application filed November 18, 1890, Serial No. 371,824, (No model.)

To all whom it may concermn:

Be it known that I, FRANK MANSFIELD, &'
citizen of the United States, residing at New
York, county and State of New York, ‘have
invented certain new and useful Improve-
ments in Electric Railways, of which the fol-

lowing is such a full, clear, and exact deserip-.

tion as will enable any one skilled in the art
to which it appertains to make and use the

same, reference being had to the accompany-

ing drawings, formmcr part of this spemﬁca—
tlon

My invention relates to electric railways
of the class deseribed in the patents granted
to me Junly 22, 1890, and numbered 432,673,
422,674, and 432,675, respectively, in which a
main conductor is provided at intervals along
the way with normally-disconnected insulated
branch conductors which are automatically
connected in circuit and placed in contact

with  eircuit-completing mechanism on the:
car by means of a pick-up device carried by

the car.
The invention relates especially to certain

improvements in the pick-up device or piow-

carried by the car, the supporting means for
the same, and the circunit-completing mechan-
ism on the ear, the switch for connecting the
branch conductor with the main and discon-
necting it therefrom, and the operating-lever
forcontrolling the switch and making contact
with the circuit-completing mechanism on the
car, and the casing for the said switch and op-
erating-lever; and it furtherrelates to certain
impr ovements in the conduit in whlch the
pick-up plow travels.

In the accompanying drawings,illustrating
my invention, Figure 1 is a side view of an

electric car provided with my improvements.-

In this view the pick-up plow at the forward
end of the car is shown as lowered into posi-
tion for use, while the one at the rear end
thereof is shown as elevated and out of use.
The conduit in which the pick-up plow trav-
els and the casings containing the branch
conduetors, their switches, and operating-le-
vers are shown as dotted in the road-bed.
TFig. 2 is an enlarged plan view of a portion
of the running-gear of the car with my im-
proved pick-up plow mounted thereon. Fig.
3 is a sectional view of the parts shown in

Fig. 2, the section being taken on a plane in-

dicated by line 3 3 in Fig. 2. This view, in
addition to that of Fig. 2, shows the conduit
in which the pick-up plow travels. Fig. 4 is
a top plan view of my improved piek-up plow
shown in the position that it assumes when
the car is rounding a curve, a portion of the
supporting means, the hand-lever, and the
guard being here omitted. Fig. 5is a sec-
tlonal view tnken on aplane mdlcated byline5
5inFig.3. Fig. 6isaplanviewof therailway-
tracks at a turn,-out or switehing-point and
shows the conduit, the switeh for the branch
conduectors, and their operating-levers which
are located in the road-bed. Tig. 7 is a side
viewof the casing containing theswitch for the
braneh couductor and its operatlnmlever, the
switch-box being shown in vertical section
and the operatmtr-lever being shown as ele-
vated to its upper limit of movement Figs.
8 and 9 show an end view and a top plan
view, r espectively, of the parts shownin Fig.7.
Fig. 10 isanenlarged detached view,in sectlon
of the switch-box and the operating-lever, the
plane of the section being indicated by line 10
10 in Fig.7. TFig. 11 is an enlarged cross-sec-
tional view of the conduit in which the pick-
up plow travels and shows the relative posi-
tion of theswitch-box of the braneh conductor
and its operating-lever. Tig.12is a top plan
view of the conduit and the lml of a crossing-
track. Fig. 13 is a sectional view taken on
a plane indicated by line 13 13 in Fig. 12.

In the said drawings, like numbers ot refer-
ence indicate like ;md cor responding parts
throughout.

Refemmw to the drawings, 15 designates an
ordinary form of an electric car moving on the
usual railway-tracks 16 and which is provided
with a propelling electric motor17. The mo-
tor 17 is electrically connected with the eir-
cuit-completing .rod 18, which is carried be-
neath the car and which may be placed in
cirenit with a subterranean main conductor
19 through means of the normally-discon-
nected insulated branch conductors 20,-which
are brought into operation by a moviag car,
as hereinafter to be described. :

The main or supply conductor 19-is located
in a suitable manner in the road-bed, and at
certain intervals along the same are arranged

the branch conductors 20, which are insu-

lated throughout, and each lead through a

55

6o

65

70

75

8o

85

95

I0Q



I0

Y5

20

25

35

40

45

50

55

62

65

o

switch over a pivoted operating-lever 21, upon
the end of which they are provided with a
contact-piece 22, which, as hereinafter de-
sceribed, is designed and adapted to be en-
gaged by the pick-up plow on the car and
placed thereby in contact with the contact-
bar 18 on the car. Theswitch for the branch
conductor 20 is located within the water-tight
box 23, provided with a removable side 24 and
having a tubular shaft or sleeve 25 leading
into one side thereof. The shaft 25 is fixed
to the switeh - box, and through the shaft

passes a rotary shaft 26,one end of which ex--

tends into the switeh-boxand is provided with
a spring contact-arm 27, the end of which
carries a contact-plate which.engages a sec-
ond contact 28, Iocated in the bottom of the
switch-box. The operating-lever2l is mount-
ed upon the shaft 25, so as to turn thereon,
by means of a sleeve 29,and a cap 80is mount-
ed upon the end of the shaft 25 and is con-
nected with the end of the switeh-shaft 26 and
with the operating-lever 21, so that the lever
21 and the shaft 26 move together in fixed
relation. The sleeve 29 and the cap 30 can be
made in a single piece, if preferred; but in
the present construction they are made sepa-
rate and are bolted together by meansof the
bolts 31, which pass through the body of the
lever 21. A washer 32 is placed between the
end of the sleeve 29 and the cap 30 to prevent
water from working its way into the switch-
box. This construction serves to prevent
water from findingits way into the switeh-box
along the switch-shaft 26. The contact car-
ried upon the end of the lever 21 consistsina
laterally-projecting metallic arm or bar 22,
which extends from a plate 33, that is letinto
the end of thelever 21 and secured in position
by the bolts34. Theplate33isconnected with
the branch eonductor 20, leading over the le-
ver, which conductor is insulated throughout
and passes fromthelever into the side of the
switeh-box at a point 35, thence runs to the
contact 36 upon theend of the arm 27, the other
portion of the branch conductor being from

contact 28 over the conduector 20 to the main. :

Water-tight joints are formed in the switeh-
box at points where the conductor 20 passes
in and out.

the switen is operated, is raised to its highest

point of movement, as shown in Figs. 1, 7, 8, .

and 9, the switch iselosed, so thatthe contact
22 upon the end of thelever will be energized.
When the operating-lever is at its lowest
point of movement or at any point interme-
diate the lowest point and the highest, the
switeh is open.
ductor is only in cireuit with the main when
a passing car has moved the lever 21 to its
highest point of movement and placed the
contact 22 in contact with the bar 18 on the
car. Since the .point of contact between the
mechanism on the car and the contact-point
922.0of the branch conductor is at a consider-
able distance above the surface of the road-

The parts of the switeh are so:
adjusted that when the lever 21, by which"

In this way the branch con-:
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way and the parts are all thoroughly insu-
lated and protected against water, any ordi-
nary amount of surface water will not be
likely to cause a short circuit of the current.

The switech-box 23 and the lever 21, to-
gether with the cap 30 and the parts connect-
ed therewith, are all secured together and
are mounted in a ecasing 37, which may be
made of a suitable metal formed in any suit-
able shape. This casing 37 is provided with
a chamber 38, which opens at 39 along the
top of the casing, and a recess 40 is formed
at one end of the chamber for the reception
of the switch-box 23, the bottom of which is
supported by a lug or projection 41, fixed
upon the casing. A depression 42 is formed
in the casing opposite the recess 40, and the
cap 80 rests in the same as a bearing when
the parts are properly seated  in position, as
shown in Fig. 9. By this means should it
become necessary to adjust or repair the
switch this may be readily accomplished by
lifting the switeh-box, together with the lever
21, out of the casing and then removing the
top 24 of the box, the part of the branch con-
ductor 20 between the switch and the main
conductor being sufficiently slack to allow
the switch-box to be raised at least its entire
height.

The operating econtact-lever 21 may be made
of any suitable insulating material, such as
wood, and is formed like a broad flat plate or
blade and is somewhat triangular in shape
when viewed from the side. This opening 39
of the casing is of a sufficient width to allow
the lever 21 to be swung in and out of the
casing, there being as little clearance aspos-
sible between these parts. The lever is of
such a width that when raised to its highest
point of movement a portion of it is still
within the casing, as shown in the drawings,
so that it servesto keep the opening 39 closed
at all points of its movement, and in this way
foreign matter is prevented from falling into
the casing through the opening in which the
lever works. The chamber 38 of the casing
gradunally widens from the top the bottom
thereof, as will be understood from Ifig. 8, so

“that should any foreign matter find its way

into the same it will not prevent the lever 21
from beinglowered toitslowest pointof move-
ment, sinee by this construction considerable
room is left in the bottom of the chamber 38
between the sides of the lever and the walls
of the chamber. :

The contact-piece 22 at the end of the mov-
able Lranch conductor extends across the
guide-slot 43 of the conduit 44,which is placed
in the road-bed parallel with the track. In
the present construction this condunit is lo-
cated to one side of the track near one of the
rails, though of course it may be placed cen-
trally of or to the outside of the rails. The

top of the casings 37 lie flush with the sor-
face of the road, likewise the conduit, in the
upper edge of which is formed a transverse
noteh 45 for the reception of the contact-piece
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22, which is designed and constructed to ex-

tend across the slot of the conduit, so that it

may be engaged and raised by the pick-up
device or plow on the car, in order to connect
the branch conductors with the main and the
eircuit-completing meehamsm on the car, as
before desecribed.

The pick- -up plow 46 s a mechanical one,
and consists in a plate 47, hinged ver tlcally
on a pin 48, whieh is mounted upon a down-

ward extension of a swinging supporting-bar .

49, which at its inner end is swiveled ona ver-
tical pin 50, mounted upon the supporting-
beam 51. The plow-arm 52 is attached tothe

plate 47, so that its outer end projects free.

therefrom a considerable distance. Thisplow-
arm may be made integral with the plate 47;
but in the present construction it is made
separate and is insulated from it by means
of an insulating-block 53, through which
pass the bolts 54, which secure the arm 52 to
theplate. The plow-arm 52 isflexible, so that
it may be bent sidewise in taking a curve, as
shown in Fig. 4. The arm may be made of

one thickness of suitable metal,-or it may be

laminated, as shown in the drawings, where-
in it consists in two flat plates 55, secured to-
gether by rivets. Atthe rametime the outer
one of them is capable of a slight lengthwise

movement on the other, so as to permit of the-

arm being flexed at its end as the car passes
avound a curve. The slots in the plates 55,
through which the bolts 54 pass, are elongated
to permit of the plates movingon each other,
as clearly illustrated in Fig. 3. A curved pro-

jection or horn 56 extends from the plate 47 |

above the end of the plow, and a gnard-rib
57 runs from this horn along the plate par-
allel with the plow-arm.and directly above
the same, so as.to form a guard for the con-
tact-piece 22 as the plow moves under the
same and elevates it. A spring 58 extends
from the end of the gnard-rib 57 and engages
with its end the. under side of the support-
ing-bar 49. This sprintr serves to bridge over
the space between the inner end of the Guard
rib 57 and the supporting-bar,

The supporting-bar 49 is hinged on a bolt
50, so that it may be swung thereon horizon-
tally sufficiently to allow the plow which runs
in the conduit to easily move around a curve
in the conduit, as will be understood more es-
pecially from Fig. 4. This supporting-bar49
extends slightly beyond the end of the car
and almost to the end of the plow, and it is
supported between its ends by the end of the
supporting-beam 51, the end of which is pro-

vided with a curved guide-plate 59, which is .

placed horizontally and is engaged by a pro-
jection or lip 60 on the supporting-bar 49, so
that a sliding joint is formed between these

- two parts in order that the supporting-bar

65

may be swung from side to side on the bolt
50 as a center. TUpon theend of the support-
ing-bar 49 is mounted a hand-lever 61, which
is bent somewhat L-shaped,and is pivoted at
the bend thereof on a pin 62. The foot of

the lever 61is pivoted at 63 to the plow 46, so
that by moving the lever on the pivot 62 the
plow may be raised from the conduit or low-
ered into it, thelimit of the downward move-
ment of the plow being regulated by a stop
64, fixed upon the hand-lever 61 and engag-
ing the supportmv-bar 49. The hand-lever
may be locked in position when the plow is
raised to its highest point by means of a lug
65 on the supportmo-bar 49 and a spring-
bolt 66, mounted upon the hand-lever and
connected by means of a cord or rope 67 with

a pivoted handle or trigger 68, located at the

upper end of the hand-lever 61. The pivoted
handle 68 and the handle of the lever.61 are
placed near together and they both may be
grasped by one hand, so that the hand-lever
may be unlocked and the plow lowered into
operative position by one and the same move-
ment, an outward movement of the hand-le-

-ver serving to raise the plow out of the con-

duit and above the road-bed, while the re-
verse movement serves to unlock it and lower
it into position.

The supportmv-beam 51 in the plesent con-
struction -consists in a channel-bar placed
horizontally under the car to one side there-
of, and it is supported from the car-axles 70,

upon which are mounted the car-wheels 7].\

This supporting-beam extends a little over
the entire length of the body of -the car, but
does not extend beyond the platforms there-
of, and it is swung from the axles by means

of the hangers or brackets 72, which are se-

cured to the beam by means of bolts 73. The
bearing-block 74 of one of the axlesis mount-
ed in the hanger 72,80 as to be movable hori-
zontally thereon in a direction lengthwise the
car. 'This block slides between . the ‘hanger
and the beam, as clearly:shown in Fig. 3, and
is provided at each. end thereof with a spring
75, which is placed between the block and the
hanoer and acts to oppose -the movement
thereof. A rigid connection between the car-
axles and the supporting frame or beam 51 is
thus avoided and the beam isrelieved of any
stress which the axles would otherwise exert
upon it when the car is passing overa curve,
sinee any movement of the axles out of par-
allelism is allowed for. .

The contact-bar 18 is suspended below the
supporting-beam 51 by means.of insulated
hooks 76, which depend from the beam.
bar 18 extends from the plow at the forward
end of thecarto the oneat the rearend, and at
each end it is connected. with the pin or bolt
48 by means of an elongated slot 77, and the

upper edge of the bar is slightly—inelined at.

78 at each end, so that when the plow.is low-
ered into position this incline 78 will be on
about a plane with the upper edge of the
plow-arm 52, in order that the contact- bar
may run smoothly under the contact 22 as the
same leaves the plow at its upper end. The
contact-bar 18 is- flexible at its ends, so.that

-when the plow is forced to one side by a curve.

in the conduit the -bar may bend slightly, in

This -
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.conduit by means of the angle-irons 86.

order to allow the plow to pass:smoothly over ;
the bend. The contact-bar of courseis to be .
-suitably insulated atall pointsof its support,
and to this end an insulating-washer 79 is.
placed on the bolt 48 between the contact-bar;
and the supporting-bar 49, asshown in Fig. |
4.. The contact-bar 18 and thearm 52 of the.
plow are:arranged so as to form, practically,
a continuous bar for passing under the con- |

tacts 22 as the car advances.

As before stated, the contact-bar 18 is in:
cireuit with the motor 17, so that when the.
plow has raised one of the operating-levers 21
to such a height that the .contact 22 thereof |
comes in contact with the bar 18 a circuit.

will be established from the main conductor

‘throngh the branch conduector, thence by the
“contact-bar18tothe motor 17,and thencebya:
suitable return-conductor, which may either;
be by one of the tracks or a suspended or
The branch.con- |
ductors are arranged at such distances from
-each other that as soon as one is.about to.
break circuit with the contact-bar 18 another
.one at the forward end of ‘the car is brought
In.
this avay one of the branch conductors is
always connected between the main and the:
contaci-bar 18, so as to admit the current to

buried wire,tothe dynamo.

into cireuit by the forward pick-up plow.

the motor.

The conduit 44 is composed of two verti-.
-cally-arranged plates 80, suitably spacedand.
forminga guide-slot 43 for the end of the plow

to travel in, and is supported by means of
chairs 81, which are formed in one piece and
bolted tothe cross-ties 82.

spaced to receive the conduit, and the base
of each chair is formed upon its upper face
with a projection 84; which takes in between
the two plates 80 forming the condnit and

-rerves tohold them apart attheir lower edges.

The upper ends of the conduit-plates are held

stationary by means of a lip 85, hooking over

the upper ends of the pillars or uprights §3
of the chairs, as fully shown in Fig. 11. At
the point where a railway-track crosses the

conduit the same is cutaway a distance about

equal the width of the crossing-rail, as shown
in Figs. 12 and 13. The abutting ends of the

‘crossing-rails 88 are spaced a little more than

the width of the guide-slot 43 of the conduit,
so as to permit the plow traveling in the con-
duit to move between the ends of the rail,
which .are secured to the:adjacent sides of the
At
this point a spacing-plate 87 is inserted in the
conduit, so as tostand vertically, and the up-
per surface thereof isbowed or curved in such
a way that the plow as it:-advances along the
conduit will strike the spacing-plate 87 and

slide easily over the same.

In the operation of the railway itis prefer-
able to use.a plow at each end of the carand
to have both of them lowered, so that as the
forward plow gradually raises the operating-
levers of the branch eonductors into contact

The chairs 81 have
two vertical pillars 83, which are suitably.

478,346

with the mechanism on the car therear plow
may serve to gradually lower the same into
their normal position in the road-bed as the
car recedes. However, but one plow needbe
used, and that may be at the forward end of
the car, in which case the rear end of the con-
tact-bar 18 may be provided with aninelined
end which would extend to within a sufficient
distance of the surfaceof the roadway to just
clear the same, so that as the .contact-bar
moves under and beyond the supporting con-

tact-lever the latter may gradually be low-

ered and finally gravitated into its mormal
position. k

Having thus described myimprovementsin
electrie railways, what I claim, and desire fo
secure by Letters Patent, is—

1. In an electrie railway, the combination,
with a car provided with a contact device, of
a conduit having a guide-slot extending along
the roadway and movable contacts arranged
along the way and adapted to bebrought into
engagement with the said contact device on
the car, and a movablepick-up plow mounted
upon the car and hinged upon a horizontal
axis, sothat it may be raised out of theguide-
slot when not in use, for the purposeset forth.

2. In an electrie railway, the combination,
with .a car provided with a contact device, of
a conduit having a guide-slot extending along
the roadway and movable contacts arranged
along the way and adapted to be bronght into
engagement with the said contact device on
the car; and a movable pick-up plow mounted
upon the car and hinged so that it ‘may be
moved into and out of the guide-slot, and a
lock for holding it elevated out of the slot, for

the purpose set forth.

3. In an electric railway, the combination,
with a car provided with a contact device, of
a conduithaving a guide-slot extending along
the roadway and movable eontacts arranged
along the way and adapted to be broughtinto
engagement with the said contact device on
the car, and a movable pick-up plow mounted
upon the car and hinged so that it may be
moved into and out of the guide-slot, and a
hand-lever connected to the plow for:control-
ling its'movement.

4. In an electric railway, the combination,
with a car provided with a contact device, of
a conduit having a guide-slot extending along
the roadway and movable contacts arranged
along the way and adapted to be brought into
engagement with the said eontact device on
the car, and a movable pick-up plow:mounted
upon the ecar and hinged so that it may be
moved into and out of the guide-slot, a hand-
lever:pivoted to the plow for raising and low-
ering it, and a lock for holding the plow in
raised position, and connections extending
from the lock along the hand-lever to the han-
dle thereof, for the purpose set forth.

5. In an electric railway, the combination,
with a car provided with a contact device, of
a pivoted supporting-bar and a pick-up plow
hinged thereto on an axis at right angles to
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the pivotal axis of the supporting-bar, where- |

by the plow may be moved laterally, as well

as raised and lowered, for the purpose set

forth.

6. In an electric railway, the combination,
with a car provided with a contact device, of a
horizontally-swinging supporting-bar, a hori-
zontal guide engaging the supporting-barin-
termediate its ends, so as to support the bar
as it is swung on its joint, and a pick-up plow
attached to said supporting-bar, for the pur-
pose set forth. :

7. In an electric railway, the combination,
with a car provided with a contact device, of
a horizontally-swinging supporting-bar, a
movable pick-up plow hinged to the snpport-
ing-bar, so that it may be raised and lowered,
and a hand-lever mounted upon the support-
ing-bar and pivoted to the plow for control-
ling the movements of the same, for the pur-
pose set forth. i

8. In an electric railway, the combination,
with a car provided with a contact device, of

"movable devices arranged at intervals along

the roadway for controlling the circuit, a pick-
up plow mounted upon the car for engaging
and raisingthe said wovable devices into con-
tact with the contact device upon the car, and
aguard mounted adjacent tothe pick-up plow
for preventing the displacement of the said
movable devices as the plow passes under
them, for the purpose set forth.

9. In an electric railway, the combination,
with a car provided with a contactdevice, of a
conduit having a guide-slot extending along
the roadway and movable contacts arranged
along the way and adapted to be broughtinto
engagement -with the said contact device on
the car, and a pick-up plow mounted upon
the car and consisting in -flexible plates se-
cured together and capable of a slight move-
ment on each other when the plow bends in
taking a curve.

10. In an-electric railway, the combination,
with a car provided with a contact device, of
a conduit having a guide-slot extending along
the roadway and movable contacts arranged
along the way and adapted tobe broughtinto
engagement with the said contact device on
the car, a hinged pick-up plow mounted upon
the car, and a hand-lever connected with the

- plow for raising and lowering it, and a stop

for limiting the downward movement of the
plow.

11. In an electric railway, the combination,
with a ear provided with a contact device, of
a conduit having a guide-slot extending along
the roadway and a pick-up plow hinged so as
to swing vertically and extending into the
guide-slot, the hinge-pin of the hinge of the
said plow being mounted in elongated slots,

. 80 as to permit of a lateral movement of the

end of the plow, for the purpose set forth.
12. In an electric railway, the combination,
with a car, of a beam mounted upon the ear

and a contact-rod carried thereby, a swinging .

supporting-bar hinged to the said beam, and

a pick-up plow mounted upon the supporting-
bar, for the purpose set forth.

13. In an electric railway, the combination,
with & car provided with a contact device and
a pick-up plow, of a supporting-beam for the
pick-up plow, mounted upon the car-axles and
provided with a spring-seated bearing, for the
purpose set forth. .

14. In an electric railway, the combination,
with a ecar provided with a contact device and
a pick-up plow, of a supporting-beam for the
pick-up plow, mounted upon the car-axles and
provided with bearings for the axles, the bear-
ings of one said axles being movable horizon-
tally and provided with springs for opposing
its movement, for the purpose set forth.

15. In an electric railway, the combination,
with a car provided with a contact device and
a pick-up plow, of & supporting-beam for the
pick-up plow swung from the axles of the car,

-one of the axles being provided with a hori-

zontally-movable bearing-block mounted on
the supporting-beam so as to be movable on
the same, and-a spring at opposite sides of
the block for opposing its horizontal move-
ment relative to the beam, for the purpose
set forth. ~

16. In an electric railway, the combination,
with a car, of a beam mounted upon the ran-
ning-gear and a contact-rod carried thereby,
asupporting-bar mounted upon the beam, and
a pick-up plow hinged to the supporting-bar,
substantially as and for the purpose set forth.

17. In an electrie railway, the combination,
with a ear provided with a contact device-and
a piek-up plow, of a condnit formed with a
guide-slot for the pick-up plow and compris-
ing two vertically-arranged plates or mem-
bers disposed parallel with a space between
them, forming the slot, a railway-track cross-
ing the conduit, with the ends of the abutting
rails slightly spaced on the vertical plane con-
taining the guide-slot,and a spacing-plate in-
terposed between the plates forming the con-
duit and passing between the ends of the said
crossing-rail, substantially as and for the pur-
pose set forth. ’ e o

18. In an electrie railway, the combination,
with a car provided with a pick-up device and

-eontact mechanism; of arms orlevers pivoted

parallel with the car-tracks for eontrolling the
circuit and adapted to be elevated by the
pick-up device on the car, so as to make con-
tact with mechanism on the car, for the pur-
pose set forth. - - : _

-19. In an electric railway, the commbination,
with a car provided with a pick-up device and
contact mechanism, of a subterranean insu-
lated main conductor provided at intervals
along the way with -normally-disconnected
brauch conductors adapted to be placed in
circuit with circuit-completing mechanism on
a passingear,and pivotedleversforthebranch
conductors arranged parallel with the tracks
and -provided:upon their ends with-contacts
adapted to be placed in contact with the said

~mechanism on the car by means of the pick-
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up device, substantially as. and for the pur-
pose set forth.

20. In an electrie railway, the combination,
with a car provided with apick-updevice and
cireuit-completing or contact mechanism, of
a subterranean branch conductor provided at

intervals along the way with normally-discon- -

nected insulated branch conductors, and piv-
otedlevers, over which the branch conductors
pass, located in the road-bed parallel with the
track and provided at theirends with a later-
ally-projecting contact-arm adapted to be en-

gaged by the said pick-up device and raised .
in contact with the said mechanism on the

car, for the purpose set forth.

21. In an eleciric railway of the class de-.
seribed, the combination, with a casing placed
in the road-bed, of a lever pivoted by one end
in said casing and provided. at its other end.
with a contact;the said lever adapted to move |

in and out of the casing and consisting in a

broad plate or blade, whieh in all positionsof

its movement serves to close the opening of

the easing through which the blade moves,

whereby foreign matter may be prevented

from falling into the casing, for the purpose:

set forth.

22, In an electrie railway, the combination,

with a casing placed in the road-bed, of a le-
ver for the branch conductor, pivoted in the
casing and adapted to move in and out there-
of, the said lever consisting of a broad plate
or blade which closes the opening of the cas-
ing through whieh it movesin all positions of
its movement, the interior of the said casing
being wider at the bottom than at the top,
whereby foreign matter in the bottom of the
casing may not prevent the lever from mov-
ing to its lowest position, for the purpose set
forth.

23. Inan electrie railway, the combination,
with a casing placed in the road-bed, of a
switeh having a switch-box removably mount-
ed in one end of the casing and provided with
ashaftforoperating theswitch, and aleverfor
the branch conductor, pivoted by one end in
the casing and connected to and moving with
the said shaft of the switch-box, thelever and
switeh-box together being removable from the
casing, substantially as and for the purpose
set forth.

24. In an electric railway, the ecombination,
with a branch conductor and a pivoted lever
over which the conductor passes, provided
with a contact, of a switch located in the
branch eonductor and comprising ashaft turn-
ing with the said lever, a spring contact-arm
extending from said shaft so as to be rotated
therewith, and a fixed contact for the contact-
arm to engage with, substantially as and for
the purpose set forth.

25. In an electric railway, the combination,
with aswitch mounted in a water-tight switch-
box consisting in a box having a fixed tubu-
lar shaft extending laterally therefrom, of a
switch-shaft extending loosely through said
tubular shaft and provided in theswitch-box
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with a contact-arm, a lever for the branch con-
duetor, mounted so as to swing upon the said
fixed shaft, and a water-tight cap secured to
said lever and to the end of the switch-shaft
and covering the end of the said fixed shaft,
substantially as and for the purposeseb forth.

26. In an electric railway, the combination,
with a pick-up plow and a contact devicecar-
ried by the car, of a conduit 44, formed with
a guide-slot 43 and extending along the road-
way, the crossing-rails 88 88, extending at-an
angle to the conduit, with the abutting ends
thereof suitably spaced at the crossing-point,
and aspacing-plate 87, provided with acurved
or bowed upperedgeand placed within thecon-
duit, substantially as and for the purpose:set
forth.

27. Tn an electric railway, the.combination,
with a ear,of the supporting-beam 51, mount-
ed upon the car-axles, the bearing of one of
the axles on the said supporting-beam being
movable horizontally thereon and provided
with the springs 75 75 for opposing the move-
ment thereof, substantially asand for the pur-
pose set forth.

28. In an eleetric railway, the combination,
with mowvable contacts arranged .along the
roadway and a car provided with a pick-up
plow for engaging and elevating said contacts,
of the supporting-beam 51, mounted upon the
car-axles with yielding connection therebe-
tween,and thecontact-rod 18, suspended from
the said beam and acting in-conjunetion with
the said plow, substantiallyas and forthepur-
pose set forth.

29. In an electric railway, the.combination,
with a ear provided with a contact device, of
the operating-levers pivoted in the roadway
and a flexible pick-up plow comprising the
plates 55 55, secured together, substantially
as and for the purpose set forth.

30. In an electric railway, the combination,
with a car provided with a contact device, of
the operating-levers pivoted in the roadway,
the plate 47, mounted on the car and hinged
so as to swing vertically, the plow-arm 52,
mounted thereon and insulated therefrom, a
pivoted hand -lever 61, connected with the
plow for raising and lowering if, and a lock
for holding the plow in raised position, sub-
stantially as and for the purpese set forth.

31. In an electric railway, the combination,
with a car provided with a .conlact device, of
operating-levers pivoted in the roadway, a
plow-arm 52, mounted upen the car, and a
guard 56 57 therefor, substantially as and for
the purpose set forth.

32. In an electrie railway, the combination,
with a car provided with a contact device and
a hinged pick-up plow swinging vertically, of
operating-levers pivoted in the roadway and
a hand-lever 61, pivoted thereto for raising
and lowering the plow and provided with a
lock for lockingitin raised position, said lock
connected with and controlled by the pivoted
handle 68, substantially as and for the pur-
pose set forth.
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33. In an electric railway, the combination,
with a car provided with the supporting-beam
91, formed with a bearing 59, of a pivoted
horizontally - swinging supporting - bar 49,
formed with a-projection 60 and mounted
upon said beam, and a pick-up plow earried
thereby, substantially as and for the purpose
set forth. ,

34. In an electric railway, the combination,
with a car, of asupporting-beam 51, mounted

-thereon, the swinging supporting - bar 49,

hinged horizontally thereto, the said beam
overlapping the bar and a sliding joint there-

" between, and a pick-up plow mounted upon

5

20

25

30

thesupporting-bar 49, substantially as and for
the purpose set forth.

35. In an electric railway, the combination,
with a car, of the supporting-bar 49, hinged
horizontally, and a pick-up plow mounted

thereon, and a contact-rod 18, supported be--

neath the carand havingits end pivoted to the
said supporting-bar, substantially as and for
the purpose set forth. :

36. In an electric railway, the combination,
with a casing 87, formed with a chamber 38,
having an opening 39, of a pivoted operating-

lever 21, provided with a contact upon its end,-

the switch-box 23, seecured thereto, and a
switech within the box, the said lever and
switeh-box mounted movably in the said cas-
ing, and a branch conductor 20, leading from
the main through theswitch and over the le-
ver 21to the contact carried thereby, substan-
tially as and for the purpose set forth.

37. Inan electric railway, the combination,-

with a casing 37, formed with a chamber 38,
having an opening 39, of the swinging oper-
ating-lever 21, carrying a contact, and the
branch conductor leading over the lever to
the contact, said lever acting to fill the open-
ing 39 at all times, substantially as and for
the purpose set forth.

38.-In an electric railway, the combination,
with the casing 37, of the switch-box 23,
mounted therein and provided with a tubu-
lar shaft 25, fixed thereto, the rotary switch-
shaft 26, mounted in the said tubular shaft
25, the lever 21, turning with the switch-shaft,
and a switeh controlled thereby, substantially
as and for the purpose set forth.

39. In an electric railway, the combination,
with the casing 37, of the switch-box 23,
mounted therein and provided with the fixed
tubular shaft 25, the rotary shaft 26 for con-
trolling a switeh within the box, said rotary
shaft mounted through the said hollow shaft
25, the lever 21, mounted npon the shaft 25,
and the cap 30, connecting the lever with the
said switch-shaft26,and aswitch controlled by
said lever 21, substantially as and for the pur-
pose set forth.

In testimony whereof I have hereunto set
my hand, this 10th day of November, 1890, in
the presence of the twosubseribing witnesses.

: FRANK MANSFIELD.

Witnesses:

‘W. C. JORDAN,
CHAS. O’REILLY.
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